Cerebral arteriolar structure in mice overexpressing human renin and angiotensinogen.
We examined the hypothesis that the renin-angiotensin system plays an important role in vascular remodeling (defined as reduced external diameter) during chronic hypertension. We measured pressure, diameter, and cross-sectional area of the vessel wall in maximally dilated cerebral arterioles in transgenic mice that overexpress both human renin and human angiotensinogen and in spontaneously hypertensive mice, a model of chronic hypertension that is thought to develop independently of the renin-angiotensin system. Systemic arterial pressure under conscious conditions was increased by similar amounts in transgenically hypertensive mice (153+/-6 versus 117+/-4 mm Hg in controls; mean+/-SE, P<0.05) and spontaneously hypertensive mice (148+/-5 versus 112+/-5 mm Hg; P<0.05). The external diameter of maximally dilated cerebral arterioles was reduced in transgenically hypertensive mice (52+/-2 versus 66+/-3 micro m; P<0.05), but not in spontaneously hypertensive mice (58+/-4 versus 60+/-4 micro m; P>0.05). The cross-sectional area of the vessel wall was increased in both transgenically hypertensive mice (504+/-53 versus 379+/-37 microm2; P<0.05) and spontaneously hypertensive mice (488+/-40 versus 328+/-38 microm2; P<0.05). During maximal dilatation, the stress-strain curves in cerebral arterioles of transgenically hypertensive mice and spontaneously hypertensive mice were shifted to the right of the curves in corresponding controls, an indication that arteriolar distensibility was increased in the transgenically and spontaneously hypertensive groups. Thus, cerebral arterioles undergo remodeling and hypertrophy in transgenically hypertensive mice, but only hypertrophy in spontaneously hypertensive mice. These findings support the hypothesis that the renin-angiotensin system is an important determinant of vascular remodeling during chronic hypertension.